Anatomical variations in the femoral vein are of great clinical importance especially in cases of deep vein thrombosis (DVT
INTRODUCTION
The venous anatomy of the lower limb is highly variable and these variations have immense clinical significance particularly in cases of deep vein thrombosis (DVT). The femoral vein (FV) throughout its course is normally accompanied by the femoral artery (FA). In the lower part of the adductor canal, the FV lies posterolateral to the FA; while, in the upper part of the canal and in the lower part of the femoral triangle (FT), it is posterior to the FA and immediately below the inguinal ligament, it comes to lie medial to the FA. The FV receives numerous muscular tributaries from the adjacent muscles. One of its largest tributaries, the profunda femoris vein, joins the FV posteriorly, 4-12 cm distal to the inguinal ligament, and the other large tributary, the great saphenous vein, joins it anteriorly. Lateral and medial circumflex FVs are the other tributaries of the FV [14] . The vascular bundle in the FT is utilised for various clinical procedures, both in open and closed interventions, particularly with respect to arterial and venous cannulation, as well as ligation of FVs to prevent the spread of DVT [1] . FV catheterisation is the easiest and safest method for obtaining temporary vascular access in haemodialysis patients.
The complex embryologic development of the vascular system of lower limbs often results in several clinically relevant variants. Most of these variants are due to possible venous malformations, especially minor truncular forms, and these produce several anatomical variations in the number and calibre of the main venous femoral trunks in the thigh [7] . It has been shown that the classic ana-tomic venous pattern in the lower extremity is found in only 16% of patients [cited in 5] . Although these variations are part of normal anatomy they may cause difficulties in interpretation of venograms and in operations on veins [2] . During routine dissection of one of the lower limbs, we came across an interesting case of duplication of FV along with another channel connecting these two veins near the apex of the FT. This type of interconnected duplicated FV is a rare occurrence. Various authors used different terms like lateral and medial channels [9] , duplicated vessel or duplicated superficial FV [11] , or superficial and deep component [10] to describe the duplicated FV. Furthermore, various clinical trials on DVT have suggested that there is a strong relationship between duplicated FV and DVT [7, 11] . Therefore, due to its immense clinical importance we decided to report this case.
CASE REPORT
While dissecting the anterior aspect of a right thigh of an intact formaldehyde-preserved male cadaver in the department of Anatomy, School of Medical Sciences, Universiti Sains Malaysia, we noticed that the FV was located in a more posterior plane in relation to the FA. While tracing it further near the apex of the FT and adductor canal we noticed a duplication of the FV.
After exposing the adductor canal we found that the FV was located posterolateral to the FA in the lower part of the canal. In the middle part of the canal, about two inches from the adductor hiatus, we noticed the duplication of the FV, with an intervening FA passing between them (Fig. 1) . While tracing further proximally in the adductor canal, we noticed that the duplicated vein wound around the medial aspect of the FA and came to lie on its anterior aspect; while the FV ascended as usual posterior to the FA. In the lower part of the FT, approximately two inches above its apex, the duplicate vein passed around the anterolateral aspect of the FA to unite with the FV, posterior to the FA ( Fig. 1 ). At this junction, as well as these veins, a third vein draining the vastus muscle was also seen joining the FV. The common FV thus formed, coursed a little obliquely, first posterior to the FA, and then near the inguinal ligament it came to lie in its usual medial position. The great saphenous vein and profunda femoris vein (deep FV) joined the FV as usual in the upper part of the FT. We also observed that just above the apex of the FT the duplicated vein and FV were connected by a small interconnecting channel winding on the medial aspect of the FA (Fig. 2) . This type of interconnecting channel has not been reported by other authors who have described similar types of variations. The diameter of the FV near the inguinal ligament was approximately 28 mm. The diameter of the du- [7] . Considering the above description, our case of duplication of FV seems to be a truncular venous malformation.
DISCUSSION
The incidence of duplication of FV is quite variable and may reach as high as 46% [11] . Kerr et al. [6] , in their study on venous and arterial anomalies of the lower extremities diagnosed by duplex scanning, noted that duplication of the superficial FV was the most common anomaly of the venous system of lower extremities. Gordon et al. [4] reported the incidence of duplication of the FV in 25% of their investigated cases. They also noted that the presence of duplication was associated with a significant reduction in the diameter of both limbs of the FV when compared to a normal vessel. We also noticed a reduction in the diameter of two veins (9 and 14 mm, respectively) as compared to the trunk (28 mm). Similarly, Quinlan et al. [11] in their retrospective review of 404 bilateral (808 limbs) lower limb venograms obtained from patients participating in a thromboprophylaxis clinical trial, found the incidence of duplicated superficial FV in 253 (31%) of limbs. They also observed that the duplicated vein began in the adductor region in only 80 limbs.
Furthermore, Uhl et al. [16] , in their dissection study on fresh non-embalmed cadavers, reported that venous malformations (truncular forms) occurring during the late development of the embryo produced several anatomical variations in the number and calibre of main venous femoral trunks at the thigh level. They concluded that the normal anatomy of the FV was found in 308 of 336 limbs (88%), truncular malformations were found in 28 of 336 limbs (12%), unitruncular configurations in 3%, and bitruncular configurations in 9%. Although truncular venous malformations of the FV are not rare (12%), knowledge about them is important for investigation of the venous network, particularly the venous mapping of patients with cardiovascular disease.
A number of medical specialists, especially radiologists, have described a relationship between the presence of multiple FV and the occurrence of DVT. Liu et al. [8] conducted ascending positive contrast venography on 337 lower extremities to determine whether there were any anatomic variations that might predispose to (DVT), and to investigate why so many patients with DVT were asymptomatic. They found multiple FVs in 31% of the total limbs. Of the limbs with multiple FVs, 40% had DVT. This was a statistically higher incidence (p < 0.001) than that seen in the 19% of those limbs with a single FV. They concluded that one of the factors responsible for "silent" DVT is multiple femoral veins. Similarly, Screaton et al. [12] in their retrospective review of 381 venograms found that the number of false-negative ultrasound findings of thrombosis was larger in the presence of a duplicated femoro-popliteal venous system. Liu et al. [8] found that false-negative ultrasound findings occurred in 4 (2%) of 204 patients with single FV and in 10 (6%) of 177 patients with duplicated FVs. They made an important inference that the frequency of missed proximal thrombosis at ultrasound appears to be increased when duplicated FVs are present.
Furthermore, Dona et al. [3] also confirmed a significantly high incidence of duplications of the popliteal vein and the FV and the increased potential for DVT formation secondary to changes in flow velocities. Perhaps the high incidence of DVT in multiple FVs can be explained by increased blood volume in the venous pool and conversely a decreased flow rate, which probably predisposes the limb to DVT [13, 14] .
More recently, Sharma and Salwan [10] reported a more or less similar type of case of duplication of the FV, but in their case there was no interconnecting channel as noted in our case. Moreover, in the present case the FV was located more posterior to the FA, and the difference in the diameter of the two components was more as compare to their case.
In the literature review, we noticed that there are differences in opinion regarding the terminology used for FV. Some specialists, especially radiolo-gists, orthopaedic, and vascular surgeons use the term "superficial femoral vein" for the initial segment of the FV before joining the profunda femoris vein. In fact, they use the term deep FV for the "profunda femoris vein". From an anatomical perspective, this particular segment of FV being described as superficial is in fact quite deeply situated both in the FT and in the adductor canal and therefore does not fit the criteria of superficial vein. Furthermore, this incorrect term does not appear in any definitive anatomic textbooks including Gray's anatomy, which is considered the most authenticate textbook of anatomy [15] . Therefore, it should "not" be recognised as a legitimate term. According to Hammond [5] , confusion arising from the use of such an inappropriate term may be a reason for many cases of clinical mismanagement and death as patients (with DVT of FV) are denied efficacious thrombolytic therapy. Therefore, the misleading term 'superficial femoral' vein should never be used in place of the FV, as it is definitely a deep vein and is not a part of the superficial venous system.
CONCLUSIONS
To summarise, we can put forth the contention that though truncular venous malformations of the FV are not rare phenomenon but the knowledge of their occurrence is very important for investigation of the lower limb venous network, especially for venous mapping in patients with cardiovascular diseases, and to avoid potential errors in the diagnosis of DVT of the FV and in the case of an occluded duplicated trunk in bitruncular configuration. Radiologists should also keep in mind the possible presence of a duplicated FV while performing investigations in cases of suspected proximal DVT otherwise they can miss the diagnosis. Similarly, vascular surgeons can also take advantage of duplicated FV, as they can use one of these trunks for deep vein transposition reconstruction surgery on the opposite side of the limb.
